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“varieties” the Streptococcus erysipelatos, the Strepto¬ 
coccus conglomeratus (Streptoc. scarlatinas), the Strepto¬ 
coccus brevis and longus, Streptococcus murisepticus, 
and Streptococcus septo-pyaemicus. According to the 
author, the differences in size, arrangement, cultural 
characters and physiological action of these “ varieties ” 
and the “ Streptococcus pyogenes” are slight, and do not 
justify a separation as true species. Now, any one who 
has had sufficient experience in the matter of these so- 
called “ varieties ” must know that the cultural and 
physiological differences between these “ varieties ” and 
the “species” are sufficiently definite and conspicuous ; 
in fact, quite as definite as those described of several 
others of the author’s true “ species ” of Streptococcus. 

The same difficulty is met with in looking over some 
of the species of the genus Micrococcus, Bacterium and 
Bacillus. As mentioned above, the chief distinction be¬ 
tween genus Bacterium and Bacillus is the absence or 
presence of flagella ; now looking through the description 
of some of the species belonging to “ Bacterium,” we find 
several in which the absence of flagella is deduced 
apparently solely from the fact that in the fresh state 
(hanging drop) no mobility is observed ; but this, as is 
well known, is deceptive for a true diagnosis, and no safe 
reliance can be placed on it. In the same way we find 
some species of “ bacillus,” eg. bacillus pestis, as being 
surrounded by flagella. I have no doubt this statement 
will come to many as a surprise, and one would like to 
know whether this bacillus pestis of Migula had been 
tested on animals and had caused the typical disease. 

The volume contains at the end eighteen plates, each 
with eight figures of clear and good prints of photo¬ 
graphic representations of many species of Coccaceae, 
Bacteriaceas and Spirillaceas. Many of the figures are 
excellent, eg. those of Flagellate bacilli, Pseudomonas and 
Spirillaceas; some others might without disadvantage 
have been omitted as not representative or too little 
representative ; e.g. there occur five figures of Vibrio 
cholerae asiaticae [Microspira Comma (Migula)], not 
one of which is really characteristic of the microbe. 

The important points of the formation, appearance and 
distributions of spores in many bacillary species, is repre¬ 
sented by a single figure (Fig. 2, Plate iv.) showing dots 
in anthrax threads supposed to have been photographed 
at a magnification of tooo (!). 

The book on the whole must occupy an important 
place not only as a thoroughly systematic work, but also 
as a book of reference, there being attached to each 
species a valuable paragraph of.bibliography. 

E. Klein. 


COLLECTED WORKS OF L. LORENZ. 
Ouvres Scieniifiques de L. Lorens. Revues et Anno tees. 
Par H. Valentiner. Tome Premier, Deuxieme Fas¬ 
cicule ; Tome Second, Premier Fascicule. Pp. 213 + 529 
and 315. (Copenhague : Lehmann and Stage, 1898 
and 1899.) 

HE custom of collecting into convenient form the 
works of a distinguished writer has much to recom¬ 
mend it. We in England have realised its importance, 
and we gladly welcome this edition of the collected works 
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of Prof. L. Lorenz, two parts of which are now before us, 
published in French, at Copenhagen, under the editorship 
of Dr. H. Valentiner, and at the cost of the Carlsberg 
Foundation. The two volumes cover a wide period of 
time; the first paper, that containing Prof. Lorenz’s 
theoretical and experimental researches on indices of 
refraction, was printed in 1869. The author’s name is 
well known as one who has worked at optical theory, and 
has carried out experiments of great importance with a 
view to the verification of crucial points in that theory. 
The phenomena of dispersion, and the relations between 
the optical properties and the physical conditions of a 
substance, offer a fascinating field of research ; and it is of 
real service to have here, in accessible form, the elaborate 
series of papers which led Lorenz to the conclusion that 
the quantity (p 2 —i)/(p 2 + 2)p was a constant for the various 
states of a refracting medium. This is hardly the place 
to discuss at length the various steps that lead the author 
to that conclusion In Lorenz’s view the ether inside a 
transparent medium, such as glass or water, cannot be 
treated as homogeneous. His solution of the problem is 
most easily followed in the paper, “ Ueber die Refractions 
Constante” ( Wied. Ann. tome xi.), the mathematical de¬ 
velopments of which are given on p. 360 of the first 
volume now under consideration. Lorenz assumes, in 
this paper, that within the molecules of a transparent 
body the velocity of light is constant, and in the inter¬ 
spaces between the molecules it is also constant ; the 
actually observed velocity will depend on these 
two constants. In the paper now before us it is 
assumed further, though this is shown not to be vital 
to the result, that the molecules are spheres. The 
problem thus discussed is that of the transmission of 
light through a complex medium consisting of trans¬ 
parent spheres embedded in a homogeneous medium, 
and with these assumptions it is shown that the 
quantity (p„ 2 - i)/(p M 2 +2) is proportional to the mass 
per unit volume of the compound medium. In obtain¬ 
ing the above equation, the effects of dispersion are 
neglected ; a later paper ( Wied. Ann. tome xx.) dis¬ 
cusses these on the assumptions (1) that the density of 
the ether near any molecule is a function of the distance 
from the centre of the molecule, so that the ether is 
arranged round each molecule in spherical layers, which 
change in density on passing from one layer to the 
next; and (2) that Fresnel’s sine and tangent formula; 
hold for each such transition. 

From this Lorenz obtains the equation 

(d 2 - pA)/(.d 2 + 2 pA)p= a /^ 2 +^l^ + ■ ■ ■ 

p being the refractive index for waves of length X, and 
that for infinite waves. 

Other papers in the volume before us are concerned 
with experimental investigations into the truth of these 
formulas. As a result of one series of experiments, it 
appears probable (p. 245) that the refractive index of 
water is a function of the density of the water, and not 
of the temperature, except so far as that produces change 
of density ; while, in general, Lorenz concludes that for 
a number of gases and vapours the equation 

0***“ i)/(f«*+2)p=« constant 
is satisfied with considerable accuracy. 
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With regard to this result, it should be noted that 
(p. 323) the formula is treated as equivalent to 

2(/i c0 - i)/3p = constant, 

so that the experiments do not decide between the 
simpler law due to Dr. Gladstone and that given by 
Lorenz. 

In the second volume we have an important memoir, 
on the solution of the equations of motion of a homo¬ 
geneous elastic solid,published in i860 in Crelle’s Journal, 
and some interesting speculations on the relation of 
thermal conductivity to electric conductivity in pure 
metals ; but the papers which will attract most attention 
are two on the absolute resistance of mercury {Pogg. 
Ann. cxlix., and Wied. Ann. xxv.). The first of these 
gives the original account of the now well-known Lorenz 
method of measuring absolute resistance ; while the 
second is a statement of the results of Prof. Lorenz’s 
own experiments made at the request of the International 
Congress of Electricians in 1882. 

The first paper is most interesting ; the contrast be¬ 
tween the original Lorenz apparatus, as figured on p. 88, 
and the instrument designed by Professors Viriamu Jones 
and Ayrton for the McGill University is most instructive. 
Lorenz, from the beginning, was alive to the merits of 
his method and to the difficulties of carrying it into 
practice ; the first preliminary experiments, in which the 
diameters of the tubes of mercury, used as resistances 
to be measured, were 7 millimetres and 14 millimetres 
respectively, led to the result that the length of a column 
of mercury one square millimetre in cross-section, and 
having a resistance of one ohm, is 107 centimetres, a 
result surprisingly near the truth when all things are 
considered ; while in his definitive paper the result ar¬ 
rived at is io5 - 9 centimetres ; the value which has been 
universally agreed upon as representing the result of all 
the best experiments is, as is well known, io 6’3 centi¬ 
metres. 

Space compels only the briefest mention of another 
interesting paper, “On the Propagation of Electricity” 
( Wied. Ann. tome vii.); but enough has been written 
to show the high value and real interest of these volumes. 
Students of physics owe a debt of gratitude to Dr. 
Valentiner for the care with which he has done his work 
as editor, and for the labour he has spent in explaining 
difficulties and in making Lorenz’s meaning quite clear. 


OUR BOOK SHELF. 

Theory afid Practice of Art Enamelling upon Metals. 
By Henry Cunynghame. Pp. xvi + 135. (West¬ 
minster : Archibald Constable and Co., 1899.) 

This book treats of enamels and of their employment in 
artistic work from several points of view. The intro¬ 
ductory chapter, which extends to 33 pages out of the 
133 which the volume contains, is mainly historical and 
archaeological. The eight plates which illustrate this 
section of the book are unsatisfactory, while the text is 
open to serious criticism. The author is mistaken when 
he describes the Alfred Jewel in the Ashmolean Museum 
at Oxford as a ring, and when he affirms that it contains 
a “ Byzantine enamel in a Saxon setting.” A strange 
passage, which is too funny to be missed, will be found 
on p. 7, where the mosque of Santa Sophia at Constanti¬ 
nople is stated to have suffered the destruction of many 

NO. 1585, VOL, 6l] 


of its splendid enamels through the “ fanaticism of the 
followers of Dost Mahommed.” The practical and 
technological details of Chapters i. to iv,, with the illus¬ 
trations which explain the operations described in the 
text, or represent the tools and apparatus employed, 
constitute the valuable portion of this treatise. One can 
discern throughout these pages the skilful and intelligent 
worker who has fought his way to success. We cannot 
speak of the final chapter, “ The Manufacture of 
Enamels,” with equal confidence. It would be wiser 
to omit chemical formulae altogether rather than to give 
Na02B0 3 +roAq. for borax, HOB 0 3 for boric acid, 
Cu 2 0 for black oxide of copper, Cr 2 0 2 for sesquioxide of 
chromium, and K 0 Cr 0 3 for bichromate of potash. And 
what is the meaning of this sentence (p. 124), “ Manganese 
is called in German, brown-stone, and by the French, 
peridot, after a town near Limoges where it was found ” ? 

The Witness oj Creation: Nature Sketches from the 

Book of Job. By M. Cordelia Leigh. Pp. 167. 

(London : Jarrold and Sons, 1900.) 

We hope this book will be widely read by the Sunday- 
school teachers and leaders of Bible classes, for whom 
it is primarily intended ; for they will derive from it 
many lessons which will create and foster a love of 
nature in the members of their classes. The chapters 
in the book originally appeared in The Sunday at Home , 
each chapter being based on a passage in the Book of 
Job or the eighth Psalm, in which some natural force 
or object is referred to, such as the sun, snow, rain, wind, 
ice, the lion, the wild ass, &c. 

The poem of Job is full of references to nature, and 
Miss Leigh has interpreted these references in the light 
of modem science. For instance, the words “ foundations 
of the earth” suggest remarks upon the earth’s physical 
structure ; “ Hast thou entered into the springs of the 
sea? or hast thou walked in the recesses of the deep?” 
forms the text for a chapter on the sea ; and “ Canst 
thou send forth lightnings, that they may go, and say unto 
thee, Here we are ?” heads a short chapter on electricity. 
This chapter, however, is a disappointing one, and a 
writer with a real knowledge of what has been accom¬ 
plished in electrical science could have given a brilliant 
answer to the poet’s inquiry. The texts dealing with 
physical science are, as a rule, not so well expbunded 
as those referring to natural history objects. The idea 
of viewing the sublime poem of the Book of job from 
the aspect of latter-day scientific knowledge is, however, 
an excellent one, and we trust the book will be read by 
priests as well as the laity ; for the contents will be 
found a source of inspiration to all interpreters of Holy 
Scripture. 

La Ceramiqtie Ancienne et Moderne. Par E. Guignet et 

E. Gamier. Pp. 311. (Paris: F. Alcan, 1899.) 

The author of the second section of this work, M. 
Gamier, is already well known as a writer on ceramic 
art. Filling the important post of Keeper of the Sevres 
Museum, he enjoys ample opportunities of becoming 
familiar with the development of earthenwares and 
porcelains and the characteristics of the several kinds. 
But a couple of hundred pages illustrated by fifty poor 
process-blocks have not afforded M. Gamier the chance 
of treating his subject adequately. The essay by M. 
Guignet on materials and manufacture, though far too 
slight and unequal in treatment, is good so far as it goes. 
Unfortunately, he omits much that one expected to find 
in his pages, e.g. the process and rationale of salt¬ 
glazing, while he repeats (p. 86) the exploded theory that 
Josiah Spode, about the year 1800, first introduced bone- 
ash into the body of English porcelain. Several other 
Continental writers on ceramics, when they give any 
account of English porcelain and earthenware, do not 
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